Ethanol-induced inhibition of liver cell function: I. Effect of ethanol on hormone stimulated hepatocyte DNA synthesis and the role of ethanol metabolism.
We have studied a short term effect (96 hr) of ethanol on hormone-stimulated DNA synthesis in a primary rat hepatocyte culture system. Studies were also performed with respect to total RNA and protein synthesis as well as albumin secretion measured by a solid-phase radioimmunoassay. We found that ethanol, when added to cultured hepatocytes, resulted in a substantial reduction in hormone-stimulated hepatocyte DNA synthesis and this effect was concentration dependent and occurred in serum-free medium. Ethanol also had an inhibitory effect on total RNA synthesis but protein synthesis and albumin secretion remained essentially unchanged. We determined that hepatocytes exposed to ethanol during the first 24 hr of culture were the most susceptible to inhibition of DNA synthesis. During the first 24 hr, alcohol dehydrogenase (ADH) activity was present in the cells at higher levels than at 48 and 72 hr. In human hepatoma cell lines and differentiated primary and secondary chick fibroblasts, no ADH activity was demonstrable; such cells were not inhibited by 100 mM ethanol additions and DNA synthesis rates were similar to untreated cultures. Other alcohols found to be metabolized by hepatocyte ADH were inhibitory towards hormone-stimulated DNA synthesis whereas those with less metabolism had little effect. Hepatocytes treated with 4-methylpyrazole, an inhibitor of ADH, were partially protected from ethanol effects. Taken together our results are consistent with the hypothesis that a major physiological effect of ethanol on the hepatocyte is a direct impairment of DNA synthesis and that alcohol metabolism is required.